Parking Meters

The Problem:

Ivor Cashmann empties Parking meters in Chicago for a living. His first meter today contained $29.50 in coins – all of them either dollar coins or quarters (worth $0.25 to Europeans without much imagination…!). There are 43 coins in all.

How many of each coin were there?

At the same time, his British counterpart, Count Sterling, collects exactly 100 coins from his last meter of the day in Oxford. They are a mixture of 1p, 20p and 50p coins, and their total value is exactly £10… what chance that, he thinks to himself.

How many of each coin must there be?

Solutions:

25 x $1 coins, 18 x $0.25 coins

70 x 1p, 19 x 20p, 11 x 50p coins
These are perhaps best solved using a sequence approach from a possible ‘first guess’. Spreadsheets are fine, but a term-to-term analysis speeds it up a bit!

An initial guess for the number of each coin is
43 x $1, 0 x $0.25 = $43 in total.

It’s not important to make a close guess first time round, but it is important to keep one of the constraints satisfied as you modify your guesses towards satisfying the other constraint!

Every time you reduce the number of dollar coins by one, and correspondingly increase the number of quarter coins by one (still satisfying the ‘total number of coins’ constraint), the total value of the coins falls by (-1 + 0.25 =) $0.75

	No of $1 coins
	No of $0.25 coins
	Total value

	43
	0
	43.00

	42
	1
	42.25

	41
	2
	41.50

	…
	…
	…

	
	
	


We require the total value to be $29.50, rather than $43.00, so we will need to find how many ‘steps’ of ‘-$0.75’ take us from $43.00 to $29.50 :

(43 – 29.50) ( 0.75 = 18 steps

Hence, Ivor has collected 18 quarters and 25 dollar coins.

…………………………..

Meanwhile, the Count is dealing with a more complex problem, as he has 3 types of coin….

It is useful here to have an initial idea of roughly how many of each coin is involved.

£10.00 ( 100 coins = 10p per coin, on average.

Hence, we will need predominantly 1p and 20p coins to give the correct total.

Let us make an initial guess of 50 x 1p and 50 x 20p = £10.50 … too much.

Now, if we increase the number of 1p coins to 60, and reduce the 20p coins to 40:

60 x 1p, 40 x 20p = £8.60 in total.

We must keep the number of 1p coins as a multiple of 10, so we can now look to see whether it is possible to exchange 20p coins for 50p coins to increase the total to £10

	No of 1p coins
	No of 20p coins
	No of 50p coins
	Total value

	60
	40
	0
	8.60

	60
	39
	1
	8.90

	60
	38
	2
	9.20

	…
	…
	…
	…

	
	
	
	


Clearly, the total increases by (-20 + 50 =) 30p each time.

So the number of steps we need will be 
(10.00 – 8.60) ( 0.30 = 4.6666666 !

Impossible! So, we will change the number of 1p coins to 70:

	No of 1p coins
	No of 20p coins
	No of 50p coins
	Total value

	70
	30
	0
	6.70

	70
	29
	1
	7.00

	70
	28
	2
	7.30

	…
	…
	…
	…

	
	
	
	


The number of steps needed this time = (10.00 – 6.70) ( 0.30 = 11 

Hence, the solution is 70 x 1p, 19 x 20p, 11 x 50p coins
